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EASTERN AIR LINES,

The Accident

Fastern Air Lines' Flight 564 crashed
near Alexandria, Virginia, at 2323,!
October 11, 1846, during an instrument
approach to Washington Natlonal Alrport.
The Douglas DC-4, NC-88725, was demol-
ished by impact and subseguent fire.
pilot was seriously injured, however,
none of the remaining 3 crew members or
the 22 passengers sustained other than
miper injuries

INC.,

The

History of the Flight

Flight 564 departed Viami, Florides, at
1620 October 11, 1946, with its destlna-
tion Newark, New .Jersey, and wlth stops
scheduled at Tampa, Florida, Atlantsa,
Georgin and Washington, D. C. The
flight orogressed according to its flight
plan to Atlanta, where a landing was made
at 1943 A delay of approximately 30
minutes was occasloned at Atlanta 2s a
result of a discussion between the cap-
taln and the company dispatcher at
Atlanta and a telephone conversation be-
tween the ceaptaln and the New York dis-
patcher concerning the most acceptable
plan of operations for the remainder of
the flight. Because of low ceilings and
visibility forecast for Washingtom, it
was agreed that Flight 564 would be
cleared from Atlanta to Newark, subject
to possible reclearance en route in the
event the weather at Washington was sult-
able for a landing.

The flight departed Atlanta at 2027
gnd proceeded on an instrument flight
plen at 7,000 feet along Alrway Green 6
Routine position reports were mede en
route and at 2234, after recelving clear-
ance for s change of altitude; Flight 564
reported over the Richmond radio range
station at 5,000 feet. At 2245 theflight
%15 cleared to the Doncaster Fan Marker,
to descend to 9,000 feet en route, and to

1All times referred L0 hereln are Eastern Standard
and based on the 24-hour clock
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maintain 3,000 feet until further ad-
vised. At this poeint 1n the operation
the flight came under the jurisdiction
of Washington Approach Control and fur-
ther instructions were received from
that source Approximately six minutes
later the flight received an approach
control clearance to the Mount Vernon
Fan Marker to cruilse at 2,500 feet and
to hold southwest of Mount Vernon.

The aireraft was cleared to the
Washington Tower at 2311, end one minute
later the flight reported leaving Mount
Vernon for final appreach to the
Washington National Airport. At 2318
the flight reported that it had missed
its approach and requested clearance for
a second approach. The traffic control-
ler approved this request and instructed
the flight to report when southbound
over the range station and when making
the procedure turn before final approach.
These reports were made at 2318 and 2321
respectively, the latter report being
the iast radio contact had with the
flight.

At 2340 a report was received from
the Virginis State Police indicating
that Flight 584 nad crashed near
Alexandria, Virginia.

investigation

The wreckasge was located in low roll-
ing terrain approximately 2 1/2 miles
south-southwest of Alexandrias, Virginia,
or 6 miles south-southwest of Washington
Netional Airport A reconstructlon of
the accident indicated that the aircraft
had struck the crest of a low ridge at
an elevation 200 feet above sea level or
183 feet above the elevation of
Washington National Airport. Initial
impact had been made on & magnetic head-
ing of 29 degrees which 1s the inbound
bearing of the southwest leg of the
Washington radio range. The site of the
accldent was approximately 500 feet to
the east of the right side of this leg.
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The southwest leg is mormally used for
final instrume=nt approcach to Washington

Marks of collision with objects on the
greund indicated that the ajircrafi was
almost exactly in level fijight at the
moment of iritiel impact. Examinazien of
the wreckage disclosed thet tne landing
gear was fully extended at the tlme of
the accident and that the flaps were
parcially extended. The first marks of
impect were found 1n a hedge row which
bordered the southernmeost area on the
crest of the ridge. The wheel marks were
clearly identifienle and the swaths <at
through this hedge revealed the lowest
portion of the wheels to have been
aligned slimost exactly with the surface
at the top of the ridge After passing
through the nedzs ~ow, therefore, the
wheels skimmed slong the muddy surface of
the ridge crest and, thereafter, buried
themselves more deeply as the aircraft
progressed over the gradual up-sliope.

The aircraft continued In a slight rignt
turn Teor approximately 500 feet during
which time the landing gear failea and
the right wing began to disintegrate as
it struck and demolished two telephone
poles in its path., As 1t pessed over tne
top of the ridge and started down the
nerthern slope, the aircraft momentarily
ieft the ground making contact again om
the left wing and causing the wing to
break outboard ¢f the No. 1 engine. Piv-
oting on the left inboard wing panel, the
aircraft Ttolled intoc an inverted posiction
and skidded tall first to & S$I0D.

All occupants of tne aireraft were
evacuated without difficulty. While the
passengers and crew were leaving the air-
craft, some small gasoline fires were
observed nearby, z2nd as the gasoline
drained from the ruptured tanks these
fires gredually spread. Shortly after
the aircraft had been completely evaca-
ated one of the fuel tanks became ignited
and the fire rapidly increased in inten-
sity until the entire fuselage was en-
veloped 1in flames The fire continued to
burn Por several hours consuming the
major portion of the fuselage and the
wing center section

Inspection of the wreckage falled to
disclose any evidence of structural or
mechanicel melfunctioning prior to im-
pact Statements of the crew Iindiceted
that the aircraft operated satisfactorily
throughout the flight from Miami. The
company maintenence records contained nc
indication trat the aircraft was not in
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an airworthy conditicn at the time of
departure from Atlantez. -

During the period of this f£light the
Atlantic Sesboard States were covered
with marine air which in the north por-
tion was polar and in the south region
troplical in origin with a transitional
zone lying between Washington and
kichmond The flow of moist air from
the Atlantic brought stratus and strate-
cumulus c¢louds over the entire area east
of the Appalachians and was particularly
conducive to advection fog during the
evening of October 11. The company
forecast which was attacned to the
f1ight pian at Atlants indicated that
contact {light conditions were anticl-
pated ait Washington but that ceilings
below 500 feet were expected at
Baltimore.

A later specilal forecast was 1issued
for Washington at 1900 and was avallable
at Atlanta prior to the departure of
Flight 5684. This forecast predictad a
variable celiling at 500 feet, overcast,
light drizzle and light fog, with the
base of the clouds varying from 300 to
800 feet and the visibility varying fror
1/2 to 1 1/2 miles At 2238, while the
flight was near Richmond, Virginia, &
regular forecast was filed at Washingtm
which predicted a variable ceiling at
400 feet, overcast, light drizzle and
light fog, with the bases of the clouds
varying from 300 to 700 feet and the
visibility varying from 1 to 3 miles

The company communication records
disclosed that a special weather report
for hashington was transmitted to the
flight before 1t reached Richmond. This
report indicated a ceiling of 300 feet
and visibility of 3 miles exlsting at
Washington. Shortly thereafter, at
2226, the pilot was aavised that the
"Weather Bureau expects ne change” in
the Washingten weather during the next
hour, At 2230, approximately one bour
before the aceildent occurred, the regular
Washington hourly weatner seguence re-
ported a measured ceiling of 300 feet,d
miles visibility, laght fog At 2243,
the flight recelved another weather re-
port which indicated an indefinite cell-
ing of 300 feet, overcast, J miles visk
bility, lignt fog The same weather
conditions were reported in the hourly
weather cequence approdlimetely five min-
utes before the accident occurred

After learning that the weather was

being revorted as below minim.ms, the
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pilot, at 2221, requested the Washington
radio station to inquire of the company
dispateher at New York "what they want us
to do.™ 1n reply to this request a com-
pany c¢learance was transmitted which au-
thorized the flight to continue over
Washington to Newark. During thir con-
versation the aircraft was in the
Blackstone-Richmond area between 100 and
140 miles south of Washington and weas
proceedling toward Washington.

At 2238 the flight again called
Washington and requested that the New
York dispatcher be asked for azuthorizs-
tion "for us to come up to Washington and
teke a look."™ No reply was made fo this
request. However, immediately after re-
celving this request,; the company radilo
station advised the flight that New York
Adrway Traffic Control was accepting no
other flights in the New York area. The
flight, therefore, requested the latest
Washington weather report and was advised
that the ceiling was "indefinite 300
feet” and the visibllity 3 miles. Imme-
diately after receipt of this report the
flight requested clearance to Washington
tower. At this time New York was report-
ing 2 measured celling of 800 feet and
seven miles visibility. The weather at
New York remained above instrument mini-
mms through the period of time required
to complete the flight to New York ac-
cording to the original flight plian.

The testimony of the pilots indicates
that, while on final approach to
Washington National Airport, they were
unable to identify elther the Alexandria
Faen Marker or the Washington "2" Marker.
The captain stated that static on the
radlio range frequency band hindered re-
ception but that he was nevertheless able
to identify clearly passage over the
Washington stetion. The co-pllot testi-
fied that he was watching the automatic
direetion finding indicator during the
gpproach and observed the needle reverse
its direction while the flight crossed
the Washington range station.

According to the testimonj of the pi-
lots, the esircraft crossed the range sta-
tion &t an altitude of 700 feet and de-
scended to 500 feet between tne station
and the fieid. Both pilots testifled
that they were gsble to idertify the
lights of the airport as they passed
over: however, because the airc=aft was
too high for a safe straight-in-landing
from this approach, the captaiﬁ elected
to execute a missed approach procedure.
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The control tower personnel neither saw
nor heard the alrcraft pass over the
fleld and no witnesses were located who
were able to identify this sircraft as
having passed over Washington Netional
Airport during its first approach.

The crew indicated that a normal
"missed approach® procedure was executed
including a climb to 1,300 feet on the
northeast leg before proceeding south-
west for a new approach  According to
their testimony, the sireraft remained
at 1,500 feet until starting the proce-
dure turn at Mount Vernon. The descent
was started during the procedure turn
and continued after the aireraft was
aligned with the southwest leg. The
prelanding check was completed while the
aireraft was at approximately 1,000 feet
and neither pilot remembered any alti-
tude indication less than 1,000 feet
during the second instrument approach,
nor had they any recollection of what
transpired during the descent from 1,000
feet to 200 feet.

Discussion

From the outset of this flight it
should have been apparent to the crew
that & landing at Washington would not
be practicable The company flight plan
indicated the probabllity that a landing
would not be made at Washington but that
reclearance into Washington would be
given further consideration en route
The decision to pass Washington was made
Jointly by the New York dispatcher and
the pilot before the flight departed
from Atlanta, and approximately one hour
before reaching Washington the flight
wes agaln cleared by the company over
Washington to Newark. However, the pil-
lot requested permission to "take a
look™ at Washington in order to deter-
mine to his own satisfaction whether a
landing was feasible. When advised of
the traffic restriction in the New York
area, the pilot asked for clearance from
Alrway Traffic Control to attempt an
approach to Washington without having
recelved the approval of the company
dispatcher for such a clearance. At the
time this request was initiated, several
sulitable alternate airports were nearby
and the gesoline aboard the alrcraft was
sufficlent for seven to nine hours' op-
eration at cruising power

Airway Traffic Control messages re-
lating to trafflec congestion in a
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particular area are transmitted to air
carriers in order to permit those air
carriers concerned t¢ give particular
attention to traffic capacity during
their planning of scheduled operations.
These notilees, therefore, concern prima—
rily flights which have not been dis-
patched as of the time of the notice.
The notice of traffiec delay in this in-
stance did not exclude Flight 364 from
the kew ¥ork ares anéd, in fact, several
flights were subsequently cleared to New
York during the night of Qctober 10 with-
out difficulty. Whether or not this
flight weould have been reeeived by New
York Airway Traffic Contrel could have
been determined only by a specific re-
quest from the flight for clearance to
New York and, in this instance, nc such
request for clearance was made by the
flight. It is evident, therefore, that
no necessity existed for Flight 5364 to
deviate from its origimnal flight plan.

According to the provislons of the
Civil Air Regulatlons in effect at the
time of the accident, "no pilot shall, at
any airport, let down below hils last
gpproved crulsing altitude or continue
descent when he has received United
States Weather Bureau informetilon that
the measured celling is below or the vis-
ibility 1s less than the authorized mini-
mums preseribed in the air carrler operat-
ing certificate for landing at that alr-
port."? Although the regular hourly se-
quence report at 2230 defined the ceiling
as "measured," a special report was
transmitted to the pilet at 2243 which
classifled the celling as "estimated "
¥With such a change in classification, 1t
became permissible for the piiot to de-
scend to the minimum approved altitude
for instrument approach, which, for
Washington, is 500 feet above the eleva-
tion of the airport or 517 feet above sea
level. It is this action of the pilot in
descending to the minimum approved alti-
tude over the airport 1n order to check
visually the existing weather which is
spoken of as "taking a look."3

§CAR 61 752, Approach Limltations (August 1, 1948)

3ince the date of this accident the Board has
adopted an amendment to the above guoted regulation
which prevents the pilot from descending below his
last approved altltude when reported celllngs are be-
low authorized minimms regardless of thelr classifl-
cation  {CAR Amendment 61-3 January 8, 1947 ) This
subject of approach llmltations 1s belng reviewed
further by the Board In the light of the larger,
faster and mcore numerous multl-englined slrcraft em—
Ployed 1n air carrier operations end their relation
to over-all contrel of alrway traffic It 1s antlcl-
pated that additfional and more comprelensive revi-

sions of the CIvil Alr Regulations wlll be necessary
in the near future
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The pilot was provided with all avail-
able reports and forecasts of the
Washingion weather and was given the
latest altimeter setting shortly before
the accident occurred. The eaftercast of
the weather discloses no essentisl dis-
crepancy between the exisiing weather con-
ditions and the weather reports at
Washington for the period conecerned. It
can therefore be concluded that the crew
of this flight had adequate knowledge of
the existing weather conditlons and the
weather trends in the Washington ares.

The Washington radio range station 1s
iccated .8 mlles south of the Washington
National Airport. At an airgpeed of 140
mph a DC-4 would cover this distance in
23 seconds 4 descent of 500 feet per
minute from an altitude of 700 feet over
the range station would bring the alr-
craft to the 300-foot level approximately
at the south boundary of the airport
From this position it would be impossi-
ble for the airecraft to accomplish a
straight-in landing. A pilot making an
instrument approach to Washington
Natiornal Airport with & 500 foot celling
would, therefore, be confronted with the
necessity for circling the airport in
order to effect & landing 1n accordance
with standard instrument approach pro-
cedures. In this instance, according to
his testimony, the pllot desired to
avold the necessity of cireling under
the overcast because he believed such a
maneuver to be unnecessarily hazardous.
The only practicable alternative at
Washington is to cross the range station
at an altifude low encugh to enable a
descent to be made to the surface at the
alrport. Such an altitude would, how-
ever, be below the minimms preseribed
by the Civil Aeronautics Administration
fer passage over the range station.

Similar situations with varying de-
grees of hazard exist at other airports
throughout tne country. Thelr corrac-
tion requires either the relocation of
the existing range stations or the
introduction of new navigational aids,
These new navigational aids consist of
the very high frequency navigational
(VOR) and iow approach (ILS) facilities.
They are intended eventually to replacs
the low frequenecy radlo range. Because
of the imminence of the introduction of
very high frequency facilities, ralocs-
tion of low frequency radio ranges has

been abandoned generaily in faver of
programmed expenditures for very high

~
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frequency equipment. But in those in-
stances, such &s the Weshington Vaticnel
Alrport, where straight-in approaches are
not practicable beesuse of the location
of existing low frequency installations
and where, because of obstruetions, con-
siderable hazard attends the "circle
underneath” approach, some comsideratiom
should be given to the provision of more
suitable fecllities 91 to compensating
for the existing deficiencies through re-
vised ceillng ard visibllity restric-
tions.

Since this acciaeni, celling end wisi-
bility minimums, prediecated upcn tne
avallable radio facilities and thelr re-
lJationship to the airpurt coneerned, have
been established by the Civil Aeronnutics
Adrinistration tor four-engine aireraft.
Where radio facliities fer letdown are so
located that a landing can be made at an
alrport without necessitating s turn of
more than 30 degrees or & descernt of more
than 500 feet Der minule, procedurss ana
minimums have been so integrated as to
permit ¢ safe landinmg from & stralght-in
approach However, where the relation-
shio betwesen the airport and the radio
facility 1s such that &« straight-in
approach 1s not practicable, celilrpy ani
visibility manipums have been established
sufficiently high to allow circling the
sirport with safety. ‘lhese latter mini-
muns have been so estiablished according
to the €1vil Aercnrutlies administration,
as t¢ provide a clegrance of a* least 300
feet above the hilighest obstacle within an
arez & miles from the boundary of the
alrport

Within an area 2 miies beyond the
boundary of the %ashington National Alr-
port there exist six obstructions which
are avproximately 3ul feet or higher.
Between 2 and 2 1/2 wmiles from the bound-
ary of the airport, there are three addi-
tional obstructions, the heights of which
vary between 400 and 600 feet., Following
an instirument approach to the airport,
for instance, 2 ¢ircle to the left would
carry an aircrafi almost dlrectly over an
obstacle 370 feet high, a circle to the
right would carry an aircraft almost di-
rectly over an obstacle 350 feet high
Since these obstructions are within all
four guadrants from the airport, 1t
appears that the 300-foot level, at
least, should constitute the lowest
obstruction rererence. In view of the
fact that the present policy of the Civil

Jleronautics Administration calils for a
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elesrance of 300 feet above all obstrue-
tions, it would be difficult to under-
stand how & circle-undernesath minimum
f'or Washington National Airport could be
designated lower than 800 feet. In
spite ¢f this fact, the ninimum ceiling
for a circle-underneath avnpresch for
four-engine aireraft at that airport was
retained at 500 feet The £ivil Aevo-
ngutice Administration has taken the
view that "trominent” or well-lighted
gbstructions need not be considered in
devermining minlpum aporoach altitwies
and the Hoard concurs that such excep-—
tions in some Iinstances would be neces-
sary. But where six obstruction hazards
are Iocated witnin s 2-mile area and
three more within a2 2 1/2 mile area
about the airport. it appears that such
exceptions bave been grantad with too
mueh liberallty

Since only two minutes elepsed be-
tween the report of the missed approech
and the posiltion report southbound over
the range statlon, the flight could not
possibly have completed {he climb to
1,500 feet as well as a procedure turn
on the rortheast leg as ooth p1lots
testified. Two mlnutes would have heen
approximately the time required to turn
directly to the outbound bearing of the
southwest leg and return to the range
station after having retracted the
landing gear and flaps ard epplied
cIlimbing power to the engines.

411 the evidence disclosed in this
investigation indicates that the air-
craft, its englnes, and its instruments
were Tunctioning properly until the mo-
mert of impact. Since the pllot
observed no lirregularicy in altimeter
indication during his first aporoach to
tashington, at which time he apparently
descended to an indicated ajtitude of
500 feet, the final appreoack altitude
should have provided adequate clearance
sbove the terrain, However, oecause the
elevation at the point of initlal impact
was exactl, 200 feei, it must be cow-
cluded that the pilot failed to stop his
descent during his second approacn at ar
altitude which wnuld provide adeguate
cleararce above the fterrsin

Findings

Or the pasis of 271
the Boasrd finds that

avallabie evidence

1. The aircraft, carrier and crew
vere properly certificated.



2. Prior to departure fromAtlanta, the
total weignt of the aircraft was less
than the maximum allowable and the load
was distributed with respeet to the cen-
ter of gravity within approved 1imits.

3 When in the vieinity of Richmond
the flight was cleared by the company
over Washington to Newark because of
weather conditions at Washington reported
as bhelow authorized minimums.

4. The pilot requested company clear-
ance to "take a look" at Washington, but
noc clearance for an approach was recelved
from the dispatcher

5. When informed that no further
flights were being accepted in the New
York ares, the captain, without checlking
whether such a restriction ineluded this
flight, elected to attempt an approsach to
Washington National Airport and requested
and received Airway Traffie Control clear~
ance tc Washington tower.

8. At the time of the request for
clearance to Washington Tower the weather
at New York was being reported as celling
800 feet, visibility seven miles.

7. The first approach was completed at
a point over the airport from which a
landing coald not safely be made and,
rather than circle the airport underneath
the overcast, the pilot initiated a
"missed approach" procedure.

8. During the second approach the air-
craft descended to an altitude of 200
feet and struck the ground 8 miles south-
southwest of the alrport.
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8. After coming to rest all occupants
were safely deplaned

10. The aircraft was totallydestroyed
by collision with objects on the ground
and the subsequent fire.

11 No structural failure or equip-
ment malfunctioning occurred in tae air-
craf't prior to impact.

12 Becsause of the existing minimum
altitude for crossing the Washington
radio range station and the proximity of
the range station to the alrport, a
straight-in landing at Washington
National Airport is not practicable wnen
¢cellings are at or close to the minimum
prescribed by the Administrator for
landing.

Probable Cause

The Board finds that the probable
cause of this accident was the failure
of the pilot to maintain flight at eor
gbove the minimum safe sltitude for in-
strument approach to Washington Natlonal
Alrport.

BY THE CIVII, AERONAUTICS BOARD

st J ¥, LANDIS
/s/ HARLLEE BRANCEH
/st JOSH LEE

Oswald Ryan, Member did not take part
in the decisiomn.



Supplemental Date

tnvestigation and Hearing

The Civil Aeronsautles Board received
notification of the accident at 0030,
Qctober 12, 1946 and immedlately initi-
ated an investigetion in accordance with
the provisions of Section 702 (a) (2} of
the Civil Aeronautics Act of 1938, as
smended  Alr safety investigators of the
Board's Washington office arrived at the
scene of the accident at 0045 the same
day and were later assisted in the inves-
tigation by other members of the Safety
Bureau staff. A public hearing was
ordered and held in Alexandria, Virginia,
fetober 29 and 30, 1846.

Air Carrier

Eastern Air Lines, Inc., a Delaware
gorporation with headquarters in New York
City, was operating as an alr carrier
under a certificate of public convenience
gnd necessity and an air carrier operat-
ing certificate, both issued pursuant to
the Civil Aeronautics Act of 1838, as
emended. These certificates authorize
the corporation to fly persons, property
and mall between various points in the
Intted States including Atlante, Georgla,
&nd Washington, D C.

Flight Personnei

Captaln Joseph §. Morras, age 36, of
Coral Gables, Flerida, pllot of the
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alrcraft, possessed an alrline transport
pllot rating and until the date of the
accident he haed accumuleted a total of
11,065 hours' flying time, of which
1,227 hours hed been obtained in DC-4
aireraft First Officer Paul K.
Zepernick, age 31, of Miaml, Florida,
was co-pilot. He possessed a commereial
pilot certifidcate and until the date of
the accident had accumulated a total of
3,032 hours' flying time, of which 79
hours had been obtained in DC-4 alrcraft.
Both pilots were properly certificated
for the flight and the captain was
qualified on the route. J Johnson and
M. Camera, both of Miami Beach, Florida,
were purser and stewardess, respectively.

Aircraft

NC 88729 was a Douglas DC-4 operated
and registered in the name of Eastern
Air Lines, Inc. The alrcraft had
accumulated a total of 2,045 hours since
its manufacture in November 1344. It
was equipped wilth four Pratt & Whitney
R-2000-13G engines on which Hamilton
Standard propellers were installed All
engines had heen operated a total of 259
hours. At the time of departure from
Atlanta the total welght of the aireraft
was approximately 3,000 pounds less than

the maximum ajllowable gross and the load
was distributed with respect to the

center of gravitywithin approved 1imits.
(1)



